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(54) METHOD OF SURFACE TREATMENT 

(57)Abstract: 

PURPOSE: To enable fine particles of hard materials to be embedded in 
the surface of a metal member when the surface of said metal member 
is subjected to abrasion resistance treatment, by barrel polishing said 
metal member requiring abrasion resistance by means of a barrel 
polishing abrasive mixed with said fine particles of hard materials. 
CONSTITUTION: A workpiece requiring abrasion resistance treatment, 
e.g., a ring valve 31 is barrel polished in a rotary barrel unit in which 
about 70% of a barrel abrasive consisting of an SiC material sintered into 
a pentahedron of 6W 15mm, and about 30% of approximately 600-grit SiC 
serving as fine particles of hard material, are thrown in together with 11 
of water. Thereby, the fine particles (a) of SiC are embedded in the 
metal body (b) of the ring valve 31, greatly improving its abrasion 
resistance. As for the fine particles of hard materials, carbides such as 
B4C, TiC, VC, etc. or nitrides such as VN, ZrN, etc. are used besides the 
SiC. 

W 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



htto;//www19.ipdl.jpo.go^ htm 



03/10/23 



©Int. CI. 3 
B 24 B 31/14 



@ B*m&nfr op) © 4# # ai * # « 

© ^ §9 4$ rF ^ ft CA) BS59-64267 

MUMK^ /frtM*^ ©^>PJ BS?n59^(l984)4 ^12B 



7512— 3C 



jfflwa i 



C£ 5 H) 



©If IP Bg57— 173954 

@ttl 15 BS57(1982)10 ^ 5 B 



*TSr»irwiz«*Mr«ai i 
@th n a ^Mxmiflas^tt 

m^tP^fftfflE^LOrt 2TB5 



m m « 



1. 


HQ CD 




#5 










®. 15 






















CD 




IS 
























St * 


ft 


f=fe 












R 


CD 






K 


(85 


n 








« 














tr 




<b 


VC 


X 






ie as 










ifit 


m & 




ft -t 


>6 




e& 


VC 






-r 






«! 




« 


n 


^ 




KS As 


m 




ffl 


CD 


m 


m 


# 




& 


L 








SB 




\S As ffl 


m 














a i 


-t 


Z> 




m 
























»S CD 


m 


m 






























m 






m 


m 


*t o 




vc m m 
















05 


<& 


9 


-n 




vc 


in u 








CD 












* 4> 


O 




h 


« 


w 




o it 


-v % 




<a 


m 


-r 








<D X 






15 




VC 


R8 -* 




CD T €> 




o 












St * 












-r *> 




S «■ o 




mi 




<k 








L X 






CD 




m 












-t 


CD 






CD 


^ & 






X 






m 5 


5 - 


6 3 0 


9 




CD 


X 








K « 


*a 










mm 


« & 


4: 






^> 


% 




CD 




® k: 


ai 




a 






* CD 


CD 






CD 




X 














*> 






ix ft 




* *& * 




K 




X 




t 



S6t 


m 






^ lii 




W £ 


^ 4 


-r *> 


4) 




o 








CD 




a6 & 




15 Uk 


tt v 






*j « * * 


^ 








X 








. lit 




«ft 


% 


W £ fih ^ 


CD 


m * 




® 










9 >J 


- ^ 






^ ^X A 


K 




«^ 








m m 












iffi £ v y 


7* 


^ 4ft 


CD 


TbI 




<a 


m u 




^ « 




& & 




7 y y m 






BE 


^7 


T 


T 


■r p 






x & 






U CD R 






i£ 


ill 


IC 










« * 






i 5 <t 


^> 


4» CD 


r 


^ 


^> 


o 
























^> 


L 




CD 






t' ^ 




x U 


X 


^ - 




CD 


X 




vc R 


« 


# eg 


fL » 






^ J£ ^8 


ft 




CD 




«• 


(C 




■f 




. IS 






^ CD 


PC 




m 






ft 


^ m 




^ /& 


fc ^ 


u -c 














% 




♦i . 


± 
















vc 


X 




S» 


# o 


m 


^ ft 


tt CD 




vc 


ftt a u . 




He o 








ft 


< u 


X 




X 5 


ft 




CD 6U # K 






T 










it 




^ j£ 


4: & 




■f ^ < ft 






i> 


CD 


-tr 
























-r 


ft 






% 




m m 


n& 










U 




CD 




















u r 



451 



M & tr C t K. X t) ftj 6li ^ (to re ifit ^ t£ & 

* # & *t * x , Hij rig m *a & n * ->* 
^ »> mm m <o m if* & t 1% & u x se m & % - ^ 
^ w m -r t> c t t -j- & ^ su \ & m n m vc m 

-T i> % <o X h -6 o 

* ^ 'JIJ 7; j& f-jt . v u x r - % t* h x .x y x 
- . * 7 h % jfth $ . i^H4(OE Aft 

m ft & x ft % y/ ^ k „ # j /fejij y v %h <o m & 

*H£ * <& « t -t z> ets # k m ffl -r & c t & x s *o 
r , a ^tj * £ */ x * fg « * < & * # n <c 

^btLZ>ftMtk<Dttmm%7jk-rmx. 1 la (a) 

— (di fri -t *L *x © A^^0TI)4 O 

a 2 h »* 'j >- r ft ± ti *> f\ m wvtft m m 
<o & & w <d & m m. t Tii-i- m x . * bl & 

* 2 B • i rtt A^f, 2 fiRtlb^ t 4 £ tt- 
f) ©^^^ 1 IS (a) — (d) Kl ^ X 5 £ J£ tfc <D ft ■ i>- 
t W 5 n 4 0 3 t± 8fc 4* # fc 4^xa*?f±l!tlll 



?*M50- 04267(2) 









^* - 7 a * ^ , 6 rl Rt to 




TftX /rS- Ml. jt. 

til m. T 


m 43ti 
W mU X 


-6 n± tts # ^ , 7 id a a ft 




• -i Q 

> -T" , O 


we Rl Mj 


ft m a. * . 10 rjt ^ r 


•>* — 


v TV X- ^ 




1 










K <D ^f- m flt O £ « «l .it «r 


7T 1- 


u*i x % i% 


1 1 t • 


ft i> mm ®m ^a*Ett 




ffl ^ A 


T 

O o 








^ 3 1^1 


»i j , 2 


i 


»I I51 A 7i » 2 2 (q; la; fti 7T 


X » 


ZL ft h O 


ft K ^ 


1 


O (b) , (d) K m -f X 9 * ^ 




# 7)^ ffi ffl 


ft 2> 


o 


2 3fr±^^, 2 4frXU^ 






-t ix ^ 


n 






r & i? . 


2 5 fci 


5/ 




» 2 7 


t A R 




o 








3 S k: 






i& A 




^r- 




, ir a *r- Kt *s m <o & a 




gn s . itt 


&ft<r± 




ux^i 0 * tt & ire 


r± 


A^fH^fi 


C X 3* 


*? 


% >> v x ? - <o ^ E ifi & 


^ — 


S£ O £ ^ 


k sst -r 


^> 


t . ftfc W .ft K5 ^ t BE *fc 




7t ^ ( 


^ m * 


S m « ) ^ ti: W L ■* IHJ W tC 




t i> mm 


* M U 


X 


^ * o ^r- #± — « *c, . A 6* 


58 rfi 



1 3C r if, <D ^ ^ ^ u ^ ^ <d ^ m ^ X * # 
<^> fa \s> *4 ffl ^ b H x ^ ^ 0 IA^HiJ# 
« „ t" ^ h y O Jb T ( ; 7 y ^ # O i [«| $a 21 
U 1 IrI O .h T $h & Jtfi 8 o o ~ 3 6 o o 

r. p. m. $1 HE X f£ ffl "5 th Z> ) iifb UiJ X , -t ^ ft. $H 
m -3 tl % & Aftlr±®LAftmK: x Qt ft ft ttiQk ft 

m vc m m m k & m -r z ft z> , e « m o ii s& ^ ^ 

^3ii^MIC.8i??§tSo t O ^ ^ , ^ ^ ->s j% 

^%Hfl*d:, t o I 55 ^ 5r PJJ jJ: t 4 ft k:. 
^ o ^ iTu rc as '« tft ^- ^> ^ ^ isi x> i& a, x . ft & 
m&mw*z&zmz>'fi&iicm'T & <o x *> z> 0 

tKvc x % m )5 m <D — ^ 4(Si v» x )K W -f 

^ //& (pg i 

^ i m (a) w: ?Tt -r m ^ ^ 3 1 ( ®. ^ t 2 « , # 

!ft 1 3C r imu & * 1/ u ^ <i« ) 3f o ;^ #i . v|- 

^ w: <± Jt «f ^ o — # . tft 3 6 * o la us a: 



©. /iC O fit <o s i c 4r 7jc i z w: ?s "5 x 7t "fe <o 

* a$ .to, a ^ *r * 0 to^i/^wig^fin r/» m + 

W « ^ *fit ^ «9 «E ^ ± ge o 4^ ->T 1 A n % 
^<D®fe^t3 4 r. p. m. X !°] ifto 3 -tr # 3* b 1 2 0 

c cd x 5 ic Lt*«ifla« n^att^p s i <o 

^ flu *k fit frt m 4 m <D ffi & & J& VC jf; -f \& i) X $> 

i? . -i c <o wf r/D « t» tt ^» 5 fa <d m W & m M vc 

«1 3 <^ «S 5& ^-l /fc s i c © *ft ^ X lb h o 

C <D m *A ft 3 i<DfljiijiJ*H7J'tyir^ l 
^ <a m up. ]E «g s» m * & * . ^ <m « m <D V ^ 
^ ^ i u x ffl ^ _b rr x m i o. o o o b# ft) ;i «s 6fc 

rfe^I^ttt a 2 — a 8«o^jf€7ii%^UT 

^ 7>i % jt «e <o * -fe «ft n & vc x * '*!, *u t mi u ft 
ft x <dt a o s m Ayi T <o m ft x ^> o o 

% mi m 2 

452- 



2 1T <i 9 n, JTi t" * h x >} X iT ( K ) (C *J 

L T . 6 ft © I /O t i - ^ IJUff 1^ ^/ ^ ^ ^ 
-C , 4-8.©5iT5*K:«l!fLfcsiC0HBtj'JC i 
3 8 o # (D sic i ^ ^ ^ to «jt ^ © f f 
T 5 % ftl -ft U . #J 1 5 Rlj 1/ * mug L , 2 t 
^>xyyy^.(fi^^, 3 3 0 0 r. p. in. T 1 
0 0 11$ |»] 0^ffi.i$(Btft&^yt4 C6. 8* &: (D 
£ * <D iy CO frC It L . ** ft * '> * < . A *f? £ & * 

*5 TO h *L ft 0 

* 55 'W 3? & *i . JK _b O 3* jig # ij frt 7 7v ^ tiff 

fff ffl m m o <iij % *h © ^ u a, <Df »g *t fig ffl ^ 

& 41- *B <D # , JE2tfc, ^ & © % © *5 ft ffl -c % t 

& 22 a*; © *r f ^ . u , ^ i -s ^ *c i t> us b: & 

^ 5 ft *> 0 t ft ^ \y ^ (O -n m 4> ± <D ^ $) 
^t400fliltt8ll*040rfSi|ffl-CgA a ill J£> 
i& 0 & ^f- #± % ra&HJ^filiK-C. _b iC <D s i c 

C H v =5= 2 5 0 0 ) (O <lb *C B<C ( H v 4= 5 0 0 0 ) , 

TiCCH v =S=3800 ) v VC (H v ^280n), 

H f C ( H v 4= 2 7 0 0 ) v Z r C C H v 4= 2 6 0 0 ) % 
NbC (H V 4=2400) V WC ( H v 4= 2 2 0 0 



»BW50- 04267(3) 

TaC ( H v 4= 1 8 0 0 ) , CrjC 2 ( H v ^ 1 3 0 0 ) % 

TiN ( H v 4= 2 4 0 0 ) „ VN ( H v ^ 1 5 0 0 ) , 

Z r N ( H v 4= 1 9 0 0 ) % A£ 2 Qj ( H v 4= 2 I 0 0 ). 

Z r 0 ( H v 4= 2 2 0 0 ) $ ,g ffl -C g , fit /£ ft 2 

0 a-8 0 0 * # & * u < , 4J£ k: *j l T i 
*i hp ^ © # w <t ite. ± us o ^ is fry tc 7* -r 

% O O ?4* VC • tOtfOiftlfciftflW, SUB 4 2 0 J, . 

sus 4 2oj» ^ k: n it u < .® tr $ ^> Q 

4. S3 rffi O f«J ft r x Rft h/3 

m 1 si (a) - (d) a # ee ^ «s ^ fH m m vc m 
^ h ft, h 4? m & <d <x ^ m TP -r (2 r , * i @i (a) 
— (dj «: -t ^ n <D a ^ 31 , ^ 2 fa u x ^ 4? 
<o ft w w <o & & & & * 7* -t w . m 3 ia ?± u - k 

© *p tK ^ © .=£ * i» ;?t «: 7* -t m . ft 4 m a * ^ 
^ii o m <J!j -c ^ c^n/t^^^i/j^ tid o it m #n ^ 
*7^-^j^®€^r^^ % m $ ^ *± * m <d <o <ow 

^1 ft p. a » ijK ^fe , — 




-453- 




1* » /T ft f;T 



IM3B3 53- 04267 (4) 

Bfl#0 5 8 4 ! - 3 H / Q 
* * *D * JPJc 



1 . *Kf1-^>/4>ji 



2. itmc>Kfo 



3 . fc0jl:6-f-* : £' 




£ £ ; (620) = 0Emx«^^:^tt 



4 fl! A 

■* «£ # fifl i'i E /& ' PI - T B 24 ft n 

tft7\\m\\ bWU Vtitfi (504) 1 8 9 4ft 
& ft-llH: 17179) [*J |jj H/j 

1 £) 

5 . filijEiftfr^ 0 58^2^22B( B ) . 

6 . U\ jE l- J: ') Jfl /ju -f 4 ft m <r>& * u /jjftSff 



7. £8 JE © 2tf |fc 
ii) W JHS * © % 9J © f£ ^ ^| 

(2) w m # © m m © m m n. %t m 
o) m & ( m # :> 
a *fi je © 5g 

(1) ^i«5Ml 3-1 4 tT© 1 0(af-(d)'j 

5: r ffi 1 @ (e) — (h) J <t fft IE -f 2> o 

(2) (wj8|f12~13t7©rmiKI (a)'— (d)' J ^ 

r m 1 0 (e) ~ (h) j i rr IE * o 

(3) 8i 1 ® (a)'— (d/ © W ft J&IJ jfift * © ifi £ VC tl 
IE & o 



-454- 




-455- 



